9-35

The transplacental effect of nitrosoethylurea has been investi-
gated in other species. In SWR and AKR mice, lung tumors and leukemia
developed in less than 10 weeks (Diwan and Meier, 1974).  in rabbits
given nitrosoethylurea at 60 mg/kg body weight, 14 of 15 animals
developed kidney tumors after a mean latency period of 3.5 months a
very short time to tumor occurrence in this species (Fox et al.
1975). In Syrian golden hamsters treated with ethylurea "and~~sodium
nitrite (which react in the acidic conditions in the stomach to give
nitrosoethylurea), Rustia and Shubik (1974) observed tumors of the
peripheral nervous system instead of the tumors of the central nervous
system induced in rats. These were more prevalent and had a shorter
latency period in females than in males, thereby providing a useful
model for neurofibromatosis (von Recklinghausen's disease) in humans.

Other nitrosamides and nltrosoureas given transplacentally to
rats or mice have proved to be carcinogenic. These include nitroso-
methylurea (Napalkov, 1973; Tomatis et al., 1975), nitrosoethylbiuret
(Druckrey and Landschtitz, 1971), and nitrosomethylurethane (Tanaka,
1973). Each of these well-designed experiments demonstrated that
these compounds have considerable carcinogenic activity.

Transplacental administration of nitrosamines provided much
less adequate evidence for carcinogenicity.  The best comparative
studies in this area were reported by Althoff and Grandjean (1979),
who studied the carcinogenesis of 10 nitrosamines in Syrian golden
hamsters.  In each case, the dams that were treated during pregnancy
were maintained so that there could be a direct comparison between
the effects of a single dose in the mothers and those in the off-
spring. The investigators ascertained that the nitrosamine reached
the fetal circulation.  The chemicals investigated were NDMA, NDPA,
NDBA, NPiP, nitrosohexamethyleneamine, nitroso-2-hydroxypropylpro-
pylamine, nitroso-2-oxopropylpropylamine, nitroso-di(2-hydroxypropyl)
amine, nitroso-4~hydroxybutylbutylamine, and nitrosomethylpropylamine.
Overall, the low tumor yields were remarkably similar in the dams
and the female offspring. The major overall difference was a greater
sensitivity of the dams to respiratory tract tumors in response to 7
of the 10 chemicals investigated. This experiment clearly demonstrated
that the offspring are not exquisitively sensitive to the carcinogenic
effects of nltrosaraines. The probable explanation of this observation
is that nitrosamines require metabolic activation and the fetus does
not necessarily possess the requisite enzymes for this purpose.

